Abstract Sexual violence has been shown to increase women's risk of HIV infection. India is a country where the HIV epidemic is growing among women and intimate partner violence (IPV) is pervasive. This study examined prevalence of and factors associated with forced sex among female sex workers (FSWs) in Chennai, India. We conducted a probability survey among FSWs in 24 slum venues and identified predictive factors for recent forced sex using univariate and multivariable proportional odds models. Among 522 FSWs, 28% reported having forced sex with one partner and 35% with 2? partners. In the final multivariable model, women who had a high number of partners who had a strong tendency to drink alcohol before sex were more likely to have experienced forced sex, and women who had both unprotected sex with a nonspousal partner and [20 days of alcohol consumption in the last 30 days were more likely to have experienced forced sex. Discussion about family violence with larger social networks was independently associated with lower odds of forced sex among FSWs. HIV interventions for FSWs and their clients aimed at reducing alcohol consumption and encouraging condom use could be enhanced by violence prevention interventions to facilitate discourse about sexual violence.
Introduction
Nearly 25% of women globally experience sexual violence by an intimate partner in their lifetime [1] . Sexual violence increases a woman's risk of HIV infection directly through forced sex with an infected partner and indirectly through association with high risk behaviors, including alcohol and drug use, inconsistent condom use, and multiple sex partners [2] [3] [4] [5] [6] . In turn, women who have a greater number of sexual partners are more likely to experience sexual coercion [7, 8] . Female sex workers (FSWs), therefore, may be particularly vulnerable to sexual violence [9] [10] [11] . Zierler et al. found that women in the US who had exchanged sex for money or drugs were over four times more likely to have experienced rape in their lifetime than those who had not [12] . In China, 15% of FSWs reported coercive sex within the past 6 months [13] , and 25% of FSWs in Canada reported rape over an 18 month period [10] . FSWs who experience forced sex are more likely to be HIV positive [14] .
In India, the prevalence of intimate partner violence (IPV) against women is particularly high. A recent national survey found that 35% of married Indian women had experienced IPV in their lifetime [15] . Among FSWs in rural Goa, 9% had experienced sexual violence, and 27% had been coerced into unsafe sexual activity by a client over the past year [16] . The prevalence of HIV among Indian FSWs is high [17] , and associations between HIV risk and sexual violence among FSWs in India have been observed [18] . Among FSWs in West Bengal, HIV positive status was significantly associated with sexual violence [19] .
Certain individual factors including younger age, higher education, and higher household income appear to provide some measure of protection against sexual violence by intimate partners [15, [20] [21] [22] [23] [24] [25] [26] . The presence of social networks can also be protective against IPV [27, 28] , while social isolation and depression are associated with increased rates of sexual coercion [29, 30] . Among sex workers in India, non-brothel based sex workers are less likely to have social support and more likely to be at high risk for HIV compared to their brothel-based counterparts [31] .
In addition to individual and social contexts that are protective against or associated with IPV, sexual violence has been linked to alcohol consumption by a woman or her sexual partner [32] [33] [34] [35] [36] [37] [38] . Alcohol can increase the incidence of IPV by affecting cognitive and physical functioning in a way that reduces self-control and leaves individuals less capable of negotiating a non-violent resolution to conflicts within relationships and by intensifying underlying stressors that create tension and conflict between partners [39] [40] [41] . Individual and societal beliefs that alcohol causes aggression can reinforce and encourage drinking-related violence and provide an excuse for violent behavior [42] . Alcohol-related disinhibition among both women and their partners can be associated with increased sexual risk behaviors such as inconsistent condom use [37, 43, 44] .
The interaction of alcohol and violence is particularly evident in the realm of commercial sex work. Sex workers often use alcohol and drugs, sometimes provided by clients, to relieve stress and to help them cope with their work [45] . Among FSWs, associations between forced sex and client alcohol use [46] have been found. In a study among 100 sexually and physically abused sex workers in Chennai, India, alcohol played a central role in incidents of violence. Nearly all respondents (99%) reported that their intimate partners had been under the influence of alcohol in the most recent episode of violence, and most encountered clients who were violent and who had consumed alcohol prior to sex. Over a third (39%) also reported consuming alcohol prior to meeting clients [47] .
Within the socioeconomic context of sex work, a powerful connection appears to exist for both women and their partners between alcohol use and sexual violence and sexual risk behavior. We consider alcohol to be a facilitating factor directly affecting men's propensity toward violence and women's ability to escape it. For example, if a man drinks alcohol before having sex, underlying stress is more likely to be intensified thereby increasing the likelihood of violence. In contrast, the presence of a social support network can mitigate sexual violence by increasing sex workers' self efficacy to resolve conflicts or to avoid or escape violent situations or by a network member directly intervening to prevent violent situations.
For FSWs in Chennai, India, the nexus of sexual violence, limited social networks, and excessive alcohol consumption may be especially potent. In India, women in general and FSWs in particular are vulnerable to sexual violence. In Chennai, FSWs are typically street-based and often work alone without the immediate social network that is available to brothel-based sex workers. Furthermore, the clients of FSWs in Chennai are typically patrons of wine shops with which FSWs become affiliated and are generally heavy drinkers. Given the high prevalence of sexual violence among sex workers in India and limited data on the potential relationships of social networks and alcohol use with sexual violence in this setting, we conducted a study among FSWs who sold or exchanged sex with wine shop patrons in Chennai, India. We interviewed FSWs who were participants in a larger HIV risk reduction trial as they entered the study about experiences with forced sex, the presence and size of their social networks, their personal alcohol use, the alcohol use of their clients, and selected socio-demographic and behavioral factors. We hypothesized that for FSWs in Chennai, India, whose customers are wine shop patrons, the absence of a social support network and the presence of alcohol use by client and/or FSW would be associated with an increased prevalence of experienced forced sex. Clarifying potential connections between social networks, alcohol use, and forced sex could aid in the development of programs that address sexual violence and its association with HIV infection among sex workers [48] .
Methods

Variables
Variables considered in our analyses were based on a review of the literature of factors associated with sexual violence. At the individual level of the participant (FSW), we included socio-demographic variables (age, education, income, marital status, religion) and behavioral variables (number of days the participant consumed alcohol in last 30 days, age when the participant first had sex, number of people the participant had sex with in the last 3 months, and total number of unprotected sex acts with non-spouse/ non-live-in partner). At the relational level, we assessed age differences between partners, partner types, unprotected sex with spousal and non-spousal partners, and partners' tendencies to drink alcohol before sex in the last ten times partner and participant had sex. At the social support network level, we examined the number of people with whom the participant spoke about alcohol in the past 3 months and the number of people with whom the participant spoke about family disputes or violence in the family in the past 3 months.
Study Setting
This study was conducted in 2002 in Chennai, Tamil Nadu State, India, as part of the National Institute of Mental Health (NIMH) Collaborative HIV/STD Prevention Trial, a two-arm cluster randomized, community-level trial that was conducted in five countries between 2002 and 2007. The aim of the trial was to evaluate the efficacy of an intervention based on the diffusion of innovations theory [49] , using Community Public Opinion Leaders (C-POLs) who were trained to disseminate HIV prevention messages within venues that were social congregating points for high-risk populations in each country [50] . In Chennai, wine shops in low-income ''slum'' communities were selected as venues for the intervention based on exploratory epidemiological studies demonstrating that they were frequented by FSW populations at high risk of HIV infection [51] [52] [53] .
Study Design
This larger NIMH study was a two-arm phase III community-randomized controlled trial involving between 20 and 40 independent community venues in five selected countries where high-risk members of the target population could be accessed. The design and methods of the overall trial have been detailed elsewhere [53] . For this trial, FSWs in India were recruited for baseline and follow-up interviews and repeated collection of blood and urine specimens to assess biological outcomes. The analyses reported here are based on data from the baseline assessment.
Considerations for Sample Size
Data from pre-baseline epidemiological studies were used to compute the sample size and to estimate power for detecting effects within and across sites of the overall trial using primary biological and behavioral endpoints. In determining the sample sizes for each country site, the venue unit of randomization was taken into account because a component of variation would be attributable to venues. Specific power calculations provided by Murray [54] for group-nested cohort designs were used to compute sample sizes (e.g., number of venues and number of participants per venue) for each site using the epidemiological study data.
Venue Selection
Wine shops in India are community-based, licensed commercial establishments that sell alcohol for consumption on the premises or on a take-out basis. Wine shops are patronized primarily by men; FSWs rarely visit wine shops, instead soliciting clients through male brokers who patronize wine shops. Typically, several women will be found near a small cluster of wine shops, therefore linking certain women who engage in sexual bartering to a specific cluster of wine shops is possible.
Wine shops were identified as a potential venue based on three main criteria: opportunities for social interaction in bars, physical distance between shops to reduce intervention contamination, and feasibility of conducting the study. To evaluate these criteria, we conducted in-depth interviews (n = 42) with wine shop employees, male patrons, and FSWs. Our ethnographic study found that wine shops near key landmarks such as bus stations, train stations, and soliciting sites of FSWs had higher rates of patronage.
Following the ethnographic interviews, we obtained a list of licensed wine shops from the government. From this list of over 700 wine shops, we purposively selected 100 based on venue identification criteria. In order to meet our sampling criteria (described above), these 100 wine shops were divided into 24 clusters of 4-5 shops each.
Participant Sampling
Selected participants were high-risk women who frequented the area around the wine shops. In each cluster, an index sex worker was identified by non-governmental organizations that work with sex workers and asked to recruit the first round of participants who then recruited more participants. We attempted to recruit all FSWs in the immediate neighborhood of the intervention and control venues. This snow-ball sampling technique was used to identify 25 eligible women in each of the 24 clusters for a targeted total of 600 participants. To be eligible, participants had to be aged 18-40 years, frequent the chosen venue at least three times per week, and be capable of providing voluntary informed consent at the time of the interview.
Data Collection
Participants were offered free transportation and interviewed at an assessment site with private, soundproof rooms. Based on our pilot of the questionnaire, which found that women did not have a gender preference for interviewers, interviewers were both male and female. Using a computer-assisted personal interview (CAPI)
method, one of four interviewers administered a 30-min interview to consenting participants. Two interviewer supervisors attended a 2-week training before conducting a 2-week classroom and field-based training of interviewers. Interviewers were trained on interviewer skills, questionnaire administration, laptop operation, and protocol implementation and participated in role-plays and practice interviews.
Statistical Analysis
Sex was defined in our survey as either vaginal or anal penetrative sex, and these terms were described in the preamble to the section in the questionnaire on sexual behavior. To measure forced sex, we asked ''In the last 3 months, did [sexual partner] force you to have sex?'' This was followed-up with a probe: ''By force, I mean you had sex when you did not want to because you were afraid to refuse.'' Within our definition, ''force'' could include threats, pressure, and/or physical force. We assessed forced sex for up to the five most recent partners (regular, casual, and commercial) in the past 3 months. Using the information provided on forced sex with each partner, an ordinal outcome was constructed for each FSW having the following three categories: (1) no forced sex; (2) forced sex with one partner; (3) forced sex with 2? partners. We restricted our analysis to women who had at least two partners in the past 6 months. Predictive factors for forced sex were identified using proportional odds models in which two log odds were modeled simultaneously, namely, the log odds of forced sex with two or more partners and the log odds of forced sex with one or more partners. Initially, individual potential predictors were assessed for association with forced sex in univariate models. A multivariable model was then fit with all of the univariate predictors found to be significant at a = 0.10, including their two-way interactions. Two-way interactions were then removed if they were not at a = 0.05. Finally, single variables were eliminated if they were not significant at a = 0.05 or through an interaction term. The effects of the variables that remain in the model did not change when any of the other non-significant variables were included. The univariate results and the final, reduced multivariable model are presented.
Generalized estimating equations (GEE) parameter estimates and their empirical standard error estimates were used in all analyses to account for the correlation of data on FSWs within wine shop clusters. Analyses were conducted using the GENMOD procedure in SAS Version 9.1 (SAS Institute, Cary, NC 
Results
From April to June 2003, 607 of 610 sampled women were interviewed (99% response rate). Among women who had at least two sexual partners in the past 3 months (n = 522), a total of 63% (331/522) reported having forced sex with at least one partner. Of these, 56% (185/331) reported forced sex with two or more partners. All were sex workers, and the vast majority (96.4%) exchanged money for sex in the past 3 months. The mean age was 31.7 (SD = 5.85), and 44% were divorced, separated, or widowed (Table 1) . Table 1 shows the univariate odds ratios for factors in association with forced sex. Under the proportional odds assumption, the odds ratio for the independent (predictor) variable shown in Table 1 is assumed to apply to either of the odds being modeled, that is, the odds for forced sex with two or more partners and the odds for forced sex with one or more partners. It reflects an ''average'' of the effect of the predictor across the two types of odds. Women reporting a higher number of partners who had a strong tendency to drink alcohol before sex were more likely to have experienced forced sex in the past 3 months (OR for 2? partners versus none: 2.09, 95% CI 1.37, 3.18). Unprotected sex with a non-spousal partner (OR: 2.80, 95% CI 1.70, 4.62) and consumption of alcohol during 20 of the last 30 days (OR for 20? versus 0-9 days: 1.92, 95% CI 1.10, 3.36) were associated with a higher odds for forced sex. In addition, a decreased odds for forced sex was associated with talking to at least one person about violent experiences in the family, including both IPV and child abuse (OR for 1-5 persons versus none: 0.58, 95% CI, 0.41, 0.84) and talking to at least one partner about STD prevention (OR: 0.59, 95% CI, 0.39, 0.91).
The parameter estimates for the final multivariable model are shown in Table 2 . The only significant interaction was that between unprotected sex with a non-spousal partner and alcohol consumption. Specifically, women who reported unprotected sex with a non-spousal partner and more than 20 days of alcohol consumption in the last 30 days were much more likely to have experienced forced sex as compared to women who reported neither (OR: 2.66, 95% CI 1.13, 6.29). Among women who did not report unprotected sex with a non-spousal partner, consuming alcohol more than 20 days did not increase the odds of forced sex. In addition to the interaction term, the number of partners with a strong tendency to drink alcohol before sex and the number of people with whom a participant spoke about family disputes or violence in last 3 months remained significant in the final model. Talking with 1-5 people reduced the odds of forced sex by 39% (OR: 0.61), and talking with six or more people reduced the odds by 59% (OR: 0.41). Speaking about HIV/STD prevention was not significant after inclusion of the other predictors and was deleted from the final model.
Discussion
A large proportion (63%) of FSWs in our study experienced forced sex in the past 3 months. Of these, more than half (56%) experienced forced sex with two or more partners in the past 3 months. Although direct comparisons are difficult due to variations in definitions and time frames, the proportion of FSWs experiencing forced sex appears to be higher than reported in a previous study in India in which 9% of FSWs reported forced sex in the past year [16] and in a general population study of married women in India (35% lifetime IPV) [15] . As hypothesized, alcohol consumption by FSW and client and lack of social support networks were associated with an increased rate of forced sex among FSWs.
Our study underscores the complex interrelationship of alcohol use, sex work, violence, and HIV risk that has been highlighted in previous studies [35, 37, 55, 56] and noted in a qualitative study among sex workers in Chennai, in which sexual coercion and forced group sex in the context of alcohol use posed formidable barriers for condom use negotiation [56] . Within our sample of sex workers, risk for forced sex was increased among women who reported a high number of partners with a strong tendency to consume alcohol before sex and among women who had unprotected sex with a non-spousal partner in the past 3 months and consumed alcohol on more than 20 days in the last 30 days. These results confirm the associations between both partner alcohol consumption and violence [55, 57] and women's alcohol consumption and violence [45, 58] that have been found in previous studies. Currie et al. found that 91% of FSWs sampled reported that a partner's use of alcohol and drugs were the cause of, or resulted in, violence against them, and 58% stated that their own drug use or intoxication had contributed to their victimization [59] . While our results do not allow us to determine whether use of alcohol impacted the ability to negotiate safer sex, whether high risk sexual behaviors are a marker for sex with potentially violent partners, or whether unprotected sex is an outcome of forced sex, they do support the link between a woman's consumption of alcohol, unprotected sex with a non-spousal partner, and her experiencing violence in the form of forced sex.
As hypothesized, presence of a larger social network was independently associated with decreased odds of forced sex. This finding corroborates a previous study on the role of social support in IPV [28] . Studies have shown that street-based sex workers are at increased risk for violence compared to brothel-based sex workers due to social and physical isolation [31, 60] . Our study found that relative to no discussion, talking with 1-5 people about violence in the family reduced the odds of forced sex by 39%, and talking with six or more people reduced the odds by 59%. Social support, particularly from a woman's family, may indicate that she is valued, enhance her self esteem, and be a source of practical assistance during violent experiences or afterwards [27] . Women who are willing to discuss violence with increasingly more family and friends may be more empowered than their counterparts and thereby able to find strategies to avoid violent clients. Another possible explanation for this finding is that women who have larger support networks around violence have established network norms to refuse violent clients or those who are inebriated.
Our findings should be considered in the context of several limitations. Because all behavioral data, including reports of forced sex, rely on self-report, associations of high-risk behavior and forced sex may be underestimated Under the proportional odds assumption, the odds ratios apply to either of the two odds ratios being modeled-the odds ratio for forced sex by two or more partners relative to forced sex by one or less partners and the odds ratio for forced sex by any partner relative to forced sex by no partners. A significant interaction was found between unprotected sex with a non-spousal partner and alcohol consumption of the sex worker across risk behaviors. When answering questions about sensitive behaviors, participants may have given what they perceived to be socially desirable responses. While differential misclassification of the exposure may have occurred, this bias is expected to dilute the estimates of association between risk behaviors and forced sex and thereby result in conservative estimates. In addition, recall of sexual violence in the 3 month period may not be accurate; however, the inaccuracies will likely also result in non-differential misclassification, since the misclassification is not related to exposures or to the outcome [61] . Furthermore, many studies on violence against women use a recall period of 1 year [62, 63] ; our use of a shorter recall period of 3 months is likely to reduce potential recall inaccuracies compared to other studies. Finally, the use of a snow-ball technique to recruit hard-to-reach populations may limit the generalizability of the results of this study to street-based sex workers in Chennai and in other cities in India.
Results from this study support the need for interventions and health messages to FSWs that focus on reducing the harms associated with consuming alcohol and the potential effect that alcohol use has on riskier sex, especially among FSWs in India. At the same time interventions of this type must account for the stress of the profession and the proximity to the wine shop environment that is a FSW livelihood [64, 65] . Given that sexual violence and condom use are largely controlled by clients and partners of FSWs in India and in most of the world, programs and policies which target men and which promote increased condom use and reduced sexual violence and include efforts to reduce alcohol consumption prior to visiting sexual workers are urgently needed. Further research is also needed to understand the broader context of unprotected sex in this population of FSWs. Forced sex is one of many factors associated with unprotected sex, and unprotected sex, whether consented or not, is a risk factor for HIV/AIDS. Finally as violence against women in India is normative [23, 31, [66] [67] [68] [69] , public health campaigns against domestic violence are also critical.
Programs that bolster existing support of FSW networks and provide emotional and social support to FSWs may reduce forced sex. In time, these support groups could also act as a powerful lobby for victims of violence. In India most sex workers are non-brothel based [70] , and several studies have shown that street-based FSWs are at higher risk for alcohol and drug use, violence, and STDs than those working indoors [60, 71, 72] . Sex work is illegal in India, and our previous qualitative work found that police are almost uniformly apathetic when FSWs approach them for help with violent clients. Organizing non-brothel based FSWs to work in close proximity to other FSWs, as was done with great success in Calcutta [73] , may empower them to refuse sex with the knowledge that others are nearby to provide support. Ultimately, findings from this study emphasize the critical need to strengthen efforts to prevent forced sex and to address the inextricable links between sex work, sexual violence, condom use, alcohol use, and HIV.
